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(54) Bidirectional printer interface 

(57) A bidirectional printer interface connprises a 
print monitoring controller provided for a host unit for 
controlling a printer connected to the host unit to monitor 
a print state: an analyzer provided for the printer for an- 
alyzing environnnent data for setting a print environment 
and print data; a storage provided the printer for analyz- 
ing storing the print data analyzed by the analyzer; 
wherein the analyzer compares data in relation to a print 



environment included in the print data with the environ- 
ment data stored in the storage to determine the pres- 
ence of the difference therebetween, and if the differ- 
ence between the data is detected, the analyzer trans- 
mits the content of the difference between the data to 
the host unit and wherein the printer monitoring control- 
ler notifies the user of the content of the difference be- 
tween the data transmitted from the analyzer. 
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Description 

This invention relates to a bidirectional printer inter- 
face for interconnecting a printer and a host unit to bidi- 
rectionatly conrimunicate therebetween, in particular, to s 
a bidirectional printer interface having a function of no- 
tifying print data abnormalities from a printer to a host 
unit. 

Generally, this type of bidirectional printer interface 
is formed by a connbination of a printer driver incorpo- io 
rated into a host computer as a host unit, and a firmware 
controller incorporated into a printer. The printer driver 
of the host computer sets print conditions, such as a 
printer model, paper size resolution, and a font type, and 
transmits print data to the print. The firmware controller ?5 
of the printer print outputs the received print data, ac- 
cording to the print conditions set by the printer driver 

To set print conditions, in the host computer, a 
screen for setting a print environment is displayed on its 
display device; various conditions are set using an input 20 
cjevlce such as a keyboard or a mouse by entering ap- 
propriate commands and data. Then the set print con- 
ditions are transmitted through the bidirectional printer 
interface to the printer The firmware controller of the 
printer retains the received print conditions and waits to 25 
transmit the print data. 

An example of the conventional technology using a 
screen displayed on a display device of a host computer 
to set a print environment of a printer is disclosed as 
"APPARATUS FOR SETTING OPERATION ENVIRON- 30 
MENT FOR PRINTER" in Japanese Unexamined Pat- 
ent Publication (Kokai) No. Heisei 5-309920. In this pub- 
lication, a configuration for setting a printer with a menu 
displayed on a display device comprising a selection 
means for selecting a function of the printer, an environ- 35 
ment data storage means for storing an setting of an 
operation environment for the printer, a menu storage 
means for storing the menu where items for environ-, 
mental setting are associated with display states of the 
display device, and a display means for displaying a re- 40 
suit by the selection means thereon, is disclosed. 

The printer transmits print conditions', such as at the 
beginning of printing and during printing, as well as no- 
tifications when the occurrence of physical abnormali- 
ties, such as running out of toner or the cover opening, ^5 
is detected through the bidirectional printer interface to 
the host computer. The host computer receives these 
notifications to display on the screen of the display de- 
vice or to voice output to notify the user 

Thus, in the conventional printer control technology, 5C 
bidirectional data transmission/reception between a 
printer and a host computer for controlling the printer is 
conducted by a bidirectional printer interface. 

However, as the printer cable connecting the printer 
to the host computer printer is a one-way cable, in the 5£ 
conventional bidirectional printer interface as described, 
while the print data is transmitted and then the print 
processing is performed, the transmission of the print 



data of interest cannot be suspended to transmit the da- 
ta from the printer to the host computer Therefore, if 
there is an error in print data or a contradiction to envi- 
ronment data, as the user cannot find them until the data 
is printed on a paper, print papers are wasted in vain. 

Features of a bidirectional printer interface to be de- 
scribed below, as an example, are that It can check print 
data abnormalities prior to the execution of the print 
processing, and notify a host unit of print data abnor- 
malities when they are detected. 

A particular bidirectional printer interface to be de- 
scribed below as an example includes 

a print monitoring controller means provided for a 
host unit for controlling a printer connected to the 
host unit to monitor a print state; 
an analysis means provided for the printer for ana- 
lyzing environment data for setting a print environ- 
ment and print data; 

a storage means provided the printer for analyzing 
storing the print data analyzed by the analysis 
means; 

wherein the analysis means compares data In rela- 
tion to a print environment included in the print data 
with the environnnent data stored in the storage 
means to determine the presence of the difference 
therebetween, and if the difference between the da- 
ta Is detected, the analysis means transmits the 
content of the difference between the data to the 
host unit; 

and wherein the printer monitoring controller means 
notifies the user of the content of the difference be- 
tween the data transmitted from the analysis 
means. 

In the preferred construction, the bidirectional print- 
er Interface further connprlses an output means for print- 
ing the content of the difference between the data, ac- 
cording to the result of the comparison of the print data 
by the analysis means with the environment data. 

Also, the bidirectional printer interface further com- 
prises a display means for displaying the content of the 
difference between the data according to the result of 
the comparison of the print data by the analysis means 
with the environment data. 

In the above-mentioned construction, the analysis 
means analyzes the print data received from the host 
unit, and if a data error is detected, the analysis means 
transmits the content of the error to the host computer; 
and the print monitoring controller means notifies the us- 
er of the content of the data error transmitted from the 
analysis means. 

Also, the bidirectional printer interface further com- 
prises an output means for printing the content of the 
difference between the data and the content of the data 
errors according to the result of the comparison of the 
print data by the analysis means with the environment 
data and the presence of the data error in the print data. 
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Also, the bidirectional printer interface further com- 
prises a display nneans for displaying the content of the 
difference between the data and the content of the data 
errors, according to the result of the comparison of the 
print data by the analysis means with the environment 
data and the presence of the data error in the print data. 

In the above-mentioned construction, the print mon- 
itoring controller means is incorporated into an operat- 
ing system of the host unit, storing a software for con- 
trolling the printer, for monitoring a print state, and for 
notifying the user of the difference of the print data and 
the environment data, and operating according to the 
software. 

Another bidirectional printer interface to be de- 
scribed below as an example includes 

a print monitoring controller means provided for a 
host unit for controlling a printer connected to the 
host unit to monitor a print state; 
an analysis means provided for the printer for ana- 
lyzing environment data for setting a print environ- 
ment and print data; 

a storage means provided the printer for analyzing 
storing the print data analyzed by the analysis 
means; 

wherein the analysis means compares data in rela- 
tion to a print environment included in the print data 
with the environment data stored in the storage 
means to determine the presence of the difference 
therebetween, and if the difference between the da- 
ta is detected, the analysis means transmits the 
content of the difference between the data to the 
host unit; 

and the analysis means also analyzes the print data 
from the host unit, in the case that any data error is 
detected, to transmit the content of the data errors 
to the host unit; 

and wherein the printer monitoring controller means 
notifies the user of the content of the difference be- 
tween the data transmitted from the analysis means 
and the content of the data errors. 

The following description and drawings disclose, by 
means of examples, the invention which is character- 
ised in the appended claims, whose terms determine the 
extent of the protection conferred hereby. 

In the drawings: 

Fig. 1 is a block schematic diagram showing one 
configuration of a bidirectional printer interface, 

Fig. 2 is a flow chart showing the operation of this 
configuration. 

Fig. 3 is a block schematic diagram showing anoth- 
er configuration of a bidirectional printer interface, 
and 



Fig. 4 is a block schematic diagram showing yet an- 
other configuration of a bidirectional printer inter- 
face. 

5 Referring to Fig. 1, there is shown, a bidirectional 

printer interface which includes a print monitoring con- 
troller 11 for controlling a printer to monitor the print 
state, an analyzer 21 analyzing environment data and 
print data for a print environment setting, a storage 22 

10 for storing environment data, an edit section 23 for ed- 
iting a result analyzed by the analyzer 21 . The print mon- 
itoring controller 11 is also incorporated into a host com- 
puter 10 as a host unit; the analyzer 21, the storage 22. 
and the edit section 23 are incorporated into a printer 

IS 20. The host computer 10 and the printer 20 are con- 
nected by a printer cable or the like. However, in this 
figure, only a configuration characteristic of this embod- 
iment is shown, while other configurations are omitted. 
Actually, the host computer 10 includes the configura- 

20 tion as shown as well as a processor to operate an ap- 
plication software for creating print data and a display 
device, the printer 20 including a function processor for 
monitoring the presence of abnormalities, such as run- 
ning out of toner and papers or the cover opening. 

25 The print monitoring controller 11 is implemented 
with a printer driver incorporated into an operating sys- 
tem in the host computer 10, followed by the operation 
according to an software stored in a storage of the host 
computer (not shown). That is, the print monitoring con- 

30 troller 11 creates environment data for setting an print 
environment including printer models, paper size reso- 
lutions, and types of font, to transmit the printer 20. It 
also analyze the data from the printer 20 to display the 
analyzed result on the display device (not shown), or to 

35 vocal it output from a loudspeaker (not shown). 

The analyzer 21 is implemented with a CPU mount- 
ed in and controlled by the printer 20. The analyzer 21 
analyzes the environment data from the host computer 
1 0 and print data and compares environment data to the 

40 print data, before transmittingthe analyzed environment 
data to the storage 22 or various notifications to the edit 
section 23 according to the analyzed result. Here, print 
data created by the application software includes data 
in relation to paper sizes and print directions. Therefore, 

45 the analyzer 21 .compares the data in relation to print 
environment included in the received print data to the 
environment data pre-stored in the storage 22. If the an- 
alyzer 21 analyzes the print data, and if grammatical or 
command errors in print data, it notifies the edit section 

50 23 that errors have occurred. If a difference between 
print data and analyzed data is detected, the analyzer 
21 notifies the edit section 23 that the difference has 
been detected. The analyzer 21 is connected to a print- 
ing section 24 in the printer 20, which performs the print 

55 processing according to the analyzed print data trans- 
mitted from the analyzer 21. 

The storage 22 is implemented with RAM or the like, 
storing to retain the analyzed environment data from the 
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analyzer 21. 

The edit section 23 is implemented with a CPU or 
the like mounted on and controlled by the printer 20, cre- 
ating error or check data for showing an analyzed result 
of interest according to the notifications and analyzed 
result to transmit the created data to the host commuter. 

Now the operation of this embodiment will be de- 
scribed in reference to the flow chart of Fig. 2. 

First, the print monitoring controller 11 creates en- 
vironment data for setting print environment according 
to operations of an input device, such as a keyboard or 
a mouse (step 201). The created environment data is 
transmitted to the printer 20 (step 202). 

The analyzer 21 of the printer 20 receives the envi- 
ronment data transmitted from the print monitoring con- 
troller 1 1 of the host computer 1 0 to perform the analysis 
processing (step 203). If an abnormal result is obtained 
as a result of analysis, for example, in the case that the 
set content of the print environment is over the limitation 
for setting conditions, the unfair environment data is no- 
tified through the edit section 23 to the host computer 
10 to return to create environment data (step 204= 201) 

On the other hand, if the environment data is deter- 
ririined to be normal as a result of analysis, the environ- 
ment data of interest is converted to a format which can 
be stored into the storage 22, to store the data in the 
storage 22 (step 205, 206). 

Next, in the host computer 1 0, print data depending 
on the application software is created to transmit to the 
printer 20 (step 207). 

The analyzer 21 of the printer 20 receives the print 
data transmitted from the host comiputer 10 to perform 
the analysis processing (step 208). Here, when an error, 
such as a grammatical or command error, is detected, 
the error detection is notified of the edit section 23, which 
creates error data for making the host computer 10 
check errors (step 209, 210). Also, the data in relation 
to print environment included in the print data is com- 
pared with the data stored in the storage 22. If the dif- 
ference between the data is detected, the difference de- 
tection in the edit section 23 is notified, the edit section 
23 creates check data for making the host computer 10 
check the difference between the print data and the en- 
vironment data (step 211, 212).. The edit section 23 
transmits the error or check data created to the host 
computer 10 (step 214). 

The print monitoring controller 11 of the host com- 
puter 10 receives the error or check data transmitted 
from the printer 20 to analyze (step 215). Then, accord- 
ing to errors or the content of the difference between the 
print data and environment data, a message for an- 
nouncing the errors or the content of difference is dis- 
played on the display device or voice outputted to the 
user (step 216). For example, if the notification process- 
ing of these errors or the content of the difference of print 
data and environment data to the user is performed in 
an interactive manner, the user can check particular er- 
rors or the content of the difference. 
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On the other hand, if any errors or the difference 
with the environment data are not detected in print data, 
the printing section 24 In the printer 20 unarchives the 
print data of interest to image memory to print on a paper 

5 (step 21 3). 

In the example of the operation, the print data trans- 
mission is always after the environment data transmis- 
sion in each printing operation; however, once environ- 
ment data is transmitted and stored in the storage 22 of 

10 the printer 20, only print data with the application soft- 
ware may be transmitted to compare the environment 
data pre-stored in the storage 22, except when new en- 
vironment data is transmitted In order to update the en- 
vironment data of interest. 

is As described, according to this embodiment, in the 
printer print data abnormalities are checked; If print data 
abnormalities are detected, they are designed to be no- 
tified of the host unit; the user can check and correct 
print data abnormalities before the performance of the 

20 print processing. Therefore waste of papers by a simple 
setting misoperation, such as in the misunderstanding 
of the user can be reduced. 

Fig. 3 is a block schematic diagram showing the 
configuration of a further bidirectional printer interface 

25 illustrative of the present invention. 

As shown in Fig. 3, the bidirectional printer interface 
includes a print monitoring controller 11 for controlling a 
printer to monitor a print state, an analyzer 21 for ana- 
lyzing environment data for setting print environment 

30 and print data, a storage 22 for storing environment da- 
ta, and an edit section 23 for editing results analyzed by 
the analyzer. The print monitoring controller 11 is incor- 
porated into the host computer 10 as a host unit, while 
the analyzer 21 , storage 22 and edit section 23 are in- 

35 corporated into the printer 20. As the function of each 
component is the same as each counter part of the first 
embodiment in Fig. 1, the identical numerics are as- 
signed to omit their description. 

In this embodiment, if the analyzer 21 detects errors 

40 of print data, and if the difference between print data and 
the environment data pre-stored in the storage 22, the 
edit section 23 creates the error and check data trans- 
mitted to the host computer 10; however, the error and 
check data are also transmitted to the printing section 

45 24, which unarchives the error and check data to image 
memory to print on the paper 

In this embodiment, if any error or the difference 
with the environment data in with print data is detected, 
as the content of the error of interest or the like is printed, 

50 the user can reference the content to correct print data. 
Further, in this embodiment, compared to the embodi- 
ment in Fig. 1 as described, although a paperfor printing 
the . content including errors will be consumed, less 
waste of papers can be reduced in comparison with 

55 printing data using large amount of papers without no- 
ticing simple setting misoperation. 

Fig. 4~ls a block schematic diagram showing the 
configuration of yet another bidirectional printer inter- 
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face illustrative of the present invention. 

As shown, in Fig. 4 the bidirectional printer interface 
includes a printer monitoring controller 1 1 for controlling 
a printer to monitor a print state, an analyzer 21 for an- 
alyzing environnnent data for setting print environment 
and print data, a storage 22 for storing environment da- 
ta, an edit section 23 for editing results analyzed by the 
analyzer, and a display the result analyzed by the ana- 
lyzer 21. The print monitoring controller 11 is incorpo- 
rated into the host computer 10 as the host unit, while 
the analyzer 21 , storage 22, edit section 23, and display 
23 are incorporated into the printer 20. 

The display 25 is implemented with a liquid crystal 
display device or a display lamp or the like, which display 
the presence of errors in print data or the difference be- 
tween print data and environment data, according to the 
result analyzed by the analyzer 21 . The user can refer- 
ence the content displayed on the display 25 to check 
errors in print data or the presence of the difference with 
environment data. As the other function of each compo- 
nents is the same as the counter part in Fig. 1 , the same 
numeric is assigned to omit the description. 

The embodiments illustrative of the present inven- 
tion and described above are designed to make the 
printer check print data abnormalities, in the case of the 
detection of print data abnormalities, to notify the host 
unit there, the user can check print data abnormalities 
before the execution of the print processing. Therefore 
waste of papers by a simple setting misoperation includ- 
ing a misunderstanding by the user can be advanta- 
geously reduced. 

Although the invention has been described, by way 
of example, with reference to particular embodiments, 
it will be understood that variations and modifications 
thereof, as well as other embodiments may be con- 
ceived and made within the scope of the appended 
claims. 



Claims 

1. A bidirectional printer interface cohnprising: 

a print monitoring controller means provided for 
a host unit for controlling a printer connected to 
the host unit to monitor a print state; 
an analysis means provided for the printer for 
analyzing environment data for setting a print 
environment and print data; 
a storage means provided the printer for ana- 
lyzing storing the phnt data analyzed by the- 
analysis means; 

wherein the analysis means compares data in 
relatiori to a print environment included in the 
print data with the environment data stored in 
the storage means to determine the presence 
of the difference therebetween, and if the dif- 
ference between the data is detected, the anal- 



ysis means transmits the content of the differ- 
ence between the data to the host unit; 
and wherein the printer monitoring controller 
means notifies the user of the content of the dif- 
5 ference between the data transmitted from the 

analysis means. 

2. A bidirectional printer interface as set forth in claim 
1 , wherein the printer further comprises: 

10 

an output means for printing the content of the 
difference between the data, according to the 
result of the comparison of the print data by the 
analysis means with the environment data. 

15 

3. A bidirectional printer interface as set forth in claim 
1, wherein the printer further comprises: 

a display means for displaying the content of 
20 the difference between the data according to 

the result of the comparison of the print data by 
the analysis means with the environment data. 

4. A bidirectional printer interface as set forth in claim 
25 1, wherein the analysis means analyzes the print 

data received from the host unit, and if a data error 
is detected, the analysis means transmits the con- 
tent of the error to the host computer; and 

30 the print monitoring controller means notifies 

the user of the content of the data error trans- 
mitted from the analysis means. 

5. A bidirectional printer interface as set forth in claim 
35 4, wherein the printer further comprises: 

an output means for printing the content of the 
difference between the data and the content of 
the data errors according to the result, of the 
40 comparison of the print data by the analysis 

means with the environment data and the pres- 
ence of the data error in the print data. 

6. A bidirectional printer interface as set forth in claim 
45 4, wherein the printer further comprises: 

a display means for displaying the content of 
the difference between the data and the content 
of the data errors, according to the result of the 
50 comparison of the print data by the analysis 

. means with the environment data and the pres- 
ence of the data error in the print data. 

7. A bidirectional printer interface as set forth in claim 
55 1 , wherein the print monitoring controller means is 

incorporated into an operating system of the host 
unit, storing a software for controlling the printer, for 
monitoring a print state, and for notifying the user 
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of the difference of the print data and the environ- nnent data, and operating according to the software, 

ment data, and operating according to the software. 



8. A bidirectional printer interface comprising: 

5 

a print monitoring controller means provided for 
a host unit for controlling a printer connected to 
the host unit to monitor a print state;- 
an analysis means provided for the printer for 
analyzing environment data for setting a print 
environment and print data; 
a storage means provided the printer for ana- 
lyzing storing the print data analyzed by the 
analysis means; 

wherein the analysis means compares data in ^5 
relation to a print environment included in the 
print data with the environment data stored in 
the storage means to determine the presence 
of the difference therebetween, and if the dif- 
ference between the data is detected, the anal- 
ysis means transmits the content of the differ- 
ence between the data to the host unit; 
and the analysis means also analyzes the print 
data from the host unit, in the case that any data 
error is detected, to transmit the content of the 25 
data errors to the host unit; 
and wherein the printer monitoring controller 
means notifies the user of the content of the dif- 
ference between the data transmitted from the 
analysis means and the content of the data er- 30 
rors. 

9. A bidirectional printer interface as set forth in claim 
8, wherein the printer comprises; 

35 

an output means for printing the content of the 
difference between the data and the content of 
the data errors according to the result of the 
comparison of the print data by the analysis 
means with the environment data and the pres- ^^o 
ence of the data error in the print data. 

10. A bidirectional printer interface as set forth in claim 
8, wherein the printer further comprises: 



45 



a display means for displaying the content of 
the difference between the data and the content 
of the data errors, according to the result of the 
comparison of the print data by the analysis 
means with the environment data and the pres- 
ence of the data error in the print data. 



50 



11. a bidirectional printer interface as set forth in claim 
8, wherein the print monitoring controller means is 
incorporated into an operating system of the host 
unit, storing a software for controlling the printer, for 
monitoring a print state, and for notifying the user 
of the difference of the print data and the environ- 
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